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(54) INVERTER CONTROLLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To simplify an inverter controller by 
entirely synchronizing the PWM carrier signals of a plurality of 
inverter controllers connected in parallel and to suppress a cross 
current being generated in the plurality of inverter controllers 
connected in parallel. 

SOLUTION: In the PWM waveform generating sections of a plurality 
of inverter controllers, a PWM carrier signal outputted from the 
PWM carrier signal generating section 104 of a system A inverter 
controller is employed as a phase reference, phase difference from 
a PWM carrier signal outputted from the PWM carrier signal 
generating section 1 05 of a system B inverter controller is 
calculated, a PWM carrier signal is generated from the PWM carrier 
signal generating section 105 through a system B operating circuit 
107 and outputted from a system B PWM generating section 102. 
Phase difference between a waveform outputted from a system A 
PWM generating section 101 and a waveform outputted from a 
system B PWM generating section 1 02 is decreased and eliminated 
eventually and the waveforms are synchronized thus suppressing 
the lateral flow. The system C PWM carrier signal generating 
section 106 is also operated similarly. 
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yTm#^aJl 0 43&i^ll}:^73tlft:PWM=^^i' UTM 

u Tm#i6^g|J 1 0 5*>6Hi:t>3n/tP WM+ + y r 

U-C P WM+ f y TM#^S|5 1 0 5 *>6 P.WM+ f V 
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■&^#©*ii;?.^c: i^r^f^i-T'S'f >y^*-*$lJal$l 

So 

©-r>y\'-^r©PWM=i^i. y T(l-^©i4tajSr{4fflSIS6«: 

PWM+ 1- >; rm#©ttffl*^t>ii-5^^». — 3©5g 

©-f ^yj-^foPWM+^f yT^^©fi:ffl$-{ata^{c 

1/-C. ^•5©^©PWM+1' yTm^©{ftffli|qiBttffl 
. «ii«c4PWM++ •JT(t#©fiiffli©M^«rK»3. 

c©M^*^{c-r-5Baicis*)©s©pwM+ 1- 'J rmn 

PWM+f ';Tft#©i4ffl*^*>i+S*©tt. — OODJS 

©^ 3?©pwM+ y T«#©fiiffiSfiHS^K: 
i/t:. Ko-^o/c^©pwM=^^-f yTft#©{si[if iHfrie 

tita^i rj:^ P WM+ + y Tfi-^filLffii ©M^^felSl 
0. BaEPO-&r>fc*©PWM++ y TM^(i!>fi[ffl:&fi[ 

tBS??<tur. $ 6 tce¥©^r> fc*© p WM + 1- yrM 

•^©fiffl i wTiBfiWiSJil i S l» ») ^ o IK © P WM + 
f yTfi#©feffli©^?rBX«5. Ctl6<0m^=S:m(>C 

■r*-en-etiioffigf»)^-9:fe«©pwM+i' yrm-^© 

CI6ig©i¥iffl;5t:|ii|§ ] 
[0 00 1] 

[0 00 2] 

*««L/cS!oi,«Bi^iS*j.i:^^c *>©*s^i»©r« mm 
j^-umm^^-^o^^mfim&Tit. -en-en© 

-<'>^%--^r©pwM+i'y7m#*sii)»lb^ti>;rc«>. m : 
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mi^-ri>o c©MiS*Wir-5/ca), fflrayri'i- 
^ti. -ecr. I5I-PWM++ yTft^*fflc»-c»Sc 

45 5 5^<Z^CCgi^?nri»6. c©^^k:«. 
bTS;^^^©^^Jiiig{Wai*?f ^ C i *st?# ^«;>3 

^g©Mmig*«J@ii^?:?i& c idsfa® $n-ct> 

[0003] 

10 [«l«3&sS?^LJ;^if SSa] bipLntii^. C<0& 

«{cj;^:^^'tt. ^it^[^©^fe5^J^n/c-r>-'^•-i^^^^ 
i^ittsdicig— p WM+ 1- y T(i^^»*s??ffiL. 
■€-c*i6^n^?n©-^ >>'N*-^»iijia)^a(cpwM++ y 
rmn^&M*), •en^n©-f>>'^•-^^*|g»J^■e■i5^^c; 

Jitc ^: S i' ©pas*!* .5 . 

[0004] :^mM<Dwmu, ±m<Dmm^.ticm^. m. 

[0 00 5] 

[pjS*»^r-5>fc«?)©#S] ±l2iBS*«?^-r-5yt* 

(c. 1tt^:■^©-/>>'^'-:^?^3fe5>JccaKT•5'f >>'-?-d?©i 

©PWM+ f y ^^-^©ffitB^r^toif 
CCT. #-^>/-t-5f©PWM=<=i'yTfi#©fil[ffi=&^ 
30 t>1f^^®». — 3©^©-^ >-'<-af©PWM=^ + y T 

m#©feffl«rfi[ffl»iSi«: L r . »l 0 ©5S© p WM'i' f y 

[0006] 

[|EW©^©J^S] «T> *^Hg©IUfe?f^.«^aMfc 

g©— ntsj^^t?* 0 . 2 ^© :5f was^g^afe 

j88^©M#«ritt?S-rS. ig4K:*jl,>T, 3 0 1»A^-^ 

y^^-^m^mB. 3 0 2«B«-0^>--:J?^jga^. 

3 0 3«A^'/ >>''«- dfSSfejg8^3 0 liB5^-f>>'<- 
5f^?Sjgff$3 0 2 i©M<S:B?-j/c^. 3 0 4{iAlgP 
WM-'^•;^;^?S[0. 3 0 5«B«PWM/<Jl'>^jg0T* 
5. A3^{Cfct5rA^PWM/N*Jl';^jg?^3 0 4{C|1WL/ 
TAS-^ 5r«iS 3 0 lA^^nS. IHSItC. B»«: 
4iC»rB3gPWM-'^•.»^Xi^^f^3 0 5fCPI»iL/t:B^-^> 
so >'<-5'miiS3 0 2*iSfen*. AlgPWM>'N* 



3 

Jl'^^iSBS 04 t B^PWM>'NVl/^a[J&3 0 5{C tiffin 

[0007] ;^{c, :^mmB^'S:M:Wmicmm-s-i>. n 
fiHfflj^isgag 1 © 7 V ju 5f i 1/ Tfuffl s n -5 A > 

5»3>>'<-^J4r'SSSL/tiEi3E^^^jfrSA«^ 

7»-f >-><-^rffliJcr)I GBT ( I n s u 
lated Gate Bipolar Transi 
s t o r ) £DASh^>i^>^4f*^, 8«-0/n*-^i6 

mmsm. 1 1 ammmsbm 1 0 <Dm&ikmotcib<o:L 
>3-^^. 1 2 {j^^mi&gi 1 0 jciiissn/ci u-<- 

EE*$(Iffl|-rSA^S£E$iJ®|g8Sv 1 7 «mj3g«imS3 i 
SBEfflSPigss 1 6 *» 6 m:^7 3 #i/cfi^-e^SS©J@IT -5 A 

^3>^N--^fffliJ©AGR. 1 8WACR 1 7 

*<^ttJ-r4B«3>yf-drffl!|©SSMftmS, 2i«=ffl 
O^WLmt>=S:m.WM^ic^-r?>B^z2-^/i-^^ 2 2 

B3>^s-3r2 rrSjjlELfci[dfeSffiSr^-r.5B5^-5Ji 

2 3«^3>■7'>•^^2 2r^^tL/fcia 

S B 35 -f 2 4»-<>/%--5fffll|<D I GBT<DB 

J^h^yi^y^iiM^. 2 5«-^>^^•-d^2 4*ie>a:>!jS 

nfcfis^*^^l^^■r*B^-^>-'^♦-^r^SIJ©^fifeft^ag. 2 
2 7««iig^ias2 0 <b«E«!lffliiiiBS2 e*>6Hi:^jsn 

fcm-^T^i)gS(I^aJ•rSB^3>y^'-^^fflrJ©ACR. 2 8 

»A C R 2 7 J: ♦) S ti;t(i#*fl«b-c 3 

2 1 ?r*llS)-r6B^3>-'N*-3fi!|C0PWMf!ltI@»*^ 
■r. */c. 2 9«A^B**©|fflJ-r-5'f>/'C-3»*IJS|I$| 
g> 3 0«x>3-^ri l^i)iii:fj$tltcm^=S:^»t 

IS3 o*ie.m:ti$*i/c{t-^-cmijg$ijiaj^sAis-/>y-{- 

HmOACR. 3 2«ACR3 1 i:»JtB>i3nyfcm-^* 
tte-r^. A3R-r>.'%--:>J|i(©PWM$fjai|5IK. 3 3ttP 
WMMSIIhISSS 2itpi=>m^Sintcm^'k I GBT7'stH 
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:^J■rsAi^-f>/^•-^^®y-^ ^s&hk. 3 4 itmmm 

aiS2 5r«^$l|^8I■riBS-^>-'^*-3^lllJ©ACR. 3 
5 « A C R 3 4 J; 0 ttl:t>$ n/c®#*if«t--5 B3R-< > 

^^-"Sim<DPWMnimm^. 3 6itpm/immm^3 5 

j5>6ai:^»Snfcfi#4 I GBT2 4'NHl;^-rSBIS-f> 

[0008] =*a3£fifefi® 1 ^^T^stiicisMitmi 

^4@:fiSS:*J«:^jfe-r-5A^3>yS-ar4. BJ^3> 
10 M-^»2 irggfesn. M8Kl/fcitSfe^=&^?tf -SA 
^3>7^>1^5. B«3>7'>-9-2 2'C^^&Sn. — ^ 

EE*J J:a«^J£SjgaK©35?SS^tt:^^^ Am^ 
3* 6, B.3^'^>y^•-^?2 3r?^^^{c^^?n. A?^ 
-f 6 i B* >-'^- 3f 2 3 3 tltc^i& 

i {cfflra 'jTfhMQ ^iTtL-cmmmmwi 1 0 
20 ttA^RB^jc-eti-en^sn^. = 

ffi3^SfemjSl-C3^ifem;^»*A*^|&*iaiS3. B5^^d8£ 
t^ffiS2 0r«imO. ^■tl*A»3>y<-arfli|ACR 1 
7. B3^3>y^•-^^(BIJACR2 7«:SIS, A^^P 
Hfa^f'^-y-S. B3S^3>7=>1f 2 2-C<Da:ij6SjE 

©«i€: i {c A ?R^a*fjffliiass 1 6 . Bm^Kmmm^ 

2QVzm*). A«3>-'>*-ifffllACR 1 7\ B3g3>A 
-^?ffljACR2 7r« A«liS£«^WS3. BIRmiifefe^ffl 

S2 oiJ^h<Dm^tibt>^xA^^:yJ^-^mpmAm 

SI@»H8. B^g3>-><-iJ<p]PWMfOai[5IK2 8{C^ 

30 PWM*(i®@8S'ctt»snA:PWM+f yrm# 

— dfffll-Ctt. A*-/>>'^--4r6. BJS-f> 
if 2 3 *lfc3^«ES:*j* >y<- *ffl!f(OA5S 

«^^tbS8. B^^i£«iaiS2 -etl^A 
^-^>-'-?-ifffl!|ACR3 1 . BJg-O/^-afWJACRS 

4'^^S, $/c< -/>-'^'-^cDaJ:^7{cJ:>^>T|5I^■r-5ig 
0©«S;&|^ltBr4x>3-i''l l*>6a:<!j 

3nfcfi-^^s®fij®i5i^ 3 0 -^m*) . A^-iy^^- ^ 

fflijACR3 l-CA^S«g«^aS8*>6©«#i*toifr 

40 A?h^lyJ^--^mPWUUmM^3 2icmhtl. A^y 

- h mtifmm^ 3 3 ^mmri>, b ^tt b»a c r 3 

>/<-ii<|jPWM®l®@K3 20PWM+ 1' y Tit^^ 
B3^'^>>''«-^»ffliI$II®@!S3 5{Cji»). B««.AI^<D 
PWMj6Btl5Jli$-&SCtK:J:«5. A^B»-<>/^•- 
5rfi!l©PWM*flai|giS%|5l»!$-&. AJSB^y- Hil& 

50 PWM^-f yTM#*5jite>nic<!;inc-5. C©J;^ 



5 

^?(i)PWM*lKa|5I|83 2 i >^^- iriSIP WM 

1 « 3 ^mn stvfc-fyy^—si m'^m<DW^ t * a 

^-^ W{-*f{J@|^gcr)PWM^^gp> 1 0 2itBm-{ 
>>'^•-a^$(l^l^a©PWM^Sa. 10 3»C5^-f>^< 
-^fftdaiSlS^PWM^gB, 1 0 4 -Y ^ 

Mmmmo^pww^ i- tm-^^^su. i o 5 « b js 

>>'-5- ima^g© P WM+ + TM^^gP. 1 0 6 

ep. 10 7 tts^-f i?iijfflig§©p WM+ f »; T 

1 0 8 itcm-( >>'^•- itmm^opw 
M'^f'jrm^m^&viibi,. Aa * Ab * Ac * 

1' y rm^^spi 0 4tc*j(,4ra;^33nfcPWM«g^ 

*5A^PWM^^gi5 1 0 1 ^:ftOXPmAj&miimt}$ 
nS. — :*r. B5^-<>A-irWaiS^«, BJ^PWM* 
^Vrm^^m Obii^P>mt^$tltcPWM=^^'VT 
M#*iB«PWM^ai 0 2*:^UTm:t>Sn$*t. 
C -CJ*. A^ ^7 ©|®^g© P WM^gp 

(DPmA^ ^ ^) rm^^mi o 43&>6m:*;stifcpw 
iimwmm.a:mmm& i o ? sr/h p wM^t^ + u t« 

■^afeSP 1 0 5 PWM=t-f y T«-^3&5^^0. 

>r>^^•-^^$ll^SJ$fcgcDPWM^^gpl 0 1 6 tfi:^> s n 

B«-Y $9ai$|g(DPWM^gp 10 2' 

*>6»tH:^3ti€>i©^©fi[ffl^*sBS-r 

p WM4^ f y Tft^M^ow^^^ 0 ii-r c i tc 

J:0, Alg-r>>'>*-^j$!|iPiiac[>pWM^gPl 0 
^SPl 0 2*>6a;^>3nsj«8gi©fiiffl||*J^>!?«:/h3 

* y rm-^^gpi 0 4*>6tli;^j3n/cPWM+ y r : 
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m#^:fiffiSiiiiL/> c^-^>^^•-d'*(l^aI^|g©pwM 

+ f yTM-9^*»l 0 6<k©atg||^%if). C^-^ 
>>'^'- 3? *(I®ilg©?||#gP 1 0 8 P WM+ 1' y 

iicj:0> A^-^>/^•-^^$(J^3p$^g©PWM^al 0 

1 *>6tB:*7Sn-5iSa^iCm>f >^<-^rs«jai^©p W 

tui, jy±j:»). A^B^sc^-en-en©-^>^-«-3? 
10 *!lfflis^i&A^-r>-'<->ftfffliiig©pwM+i' yrft 

*(l8P$|g©PWM+i'yTfi#i-r*C4{Cj:»). A^g 

B.3^C^©-f>A-5?$O®i^g©firtail;{0jSl<^j:fj^ A 

^B«C^©-f >y?- 5i*!lffl^g*J|%^r -5 PWMjgag 
[0 0 10] ®3». 02©-<>>'-{-3»SUfflli^©PW 

Mjgff^^*gi5© p WM+ 1' y r «^?ii»®88©r' p -0 

'^>/^*-^^*lIffl®g{C-^>y^•-:Sre«l©«^*J 

20 (STEP20 1) . A*'^>^^*-^r^(^^aIi^g©pwM 
'^^-f yT©#s^<fc L> B^sc^©?^^!^^* yrft 

■^fiifflM^^rSS ( S T E P 2 0 2 ) . PWIVH^* V 

^i}m < -5 i . A B* c JK© p WM=*= + y rfsnufi 

I^JWr^ (STEP2 03. 204), 
[0011] c©J:^«:. :*3IJiJ^B-C». laSi^^afe 
?>|{CO;fe-/>/<-dt*IIffl^g«C-o(,»-c. l^©»!ili-r 

^ ^r© p WM+ 1- y Tfi-^^fiitaaJtSi orffe 
©-r>>r<-if©pwM+i' yTfi^fi[ffl*»i<t-r'5 

30 -^>-'<-^'©{iiffii©ll^^rfiX-Sc:i{cj:«). ii^sm^ 

©PWM++ yTm-^*l5l»!Sif-5C:<!;*5'C^. 

[0012] @4tt. *^?S©ffe©||*©g.^^^t> a 
lI^l©-Y>>'^•-4^*^lali^2 9©^:^. PmAlSMH& 

fcPWM+ + yT®-^©ll^*aXO-2.C<i:«:J:«3. fifcffl 

40 3-a-4Ci*«FSti-rS, H4«:fc(,»r. 2 0 IttAlg 
-f >>'<-i'S(lfPS|g©PWM^^SS. 2 0 2«BJg-/> 

:f *(liaiJ®©P WM^^SP. 2 0 3 {iCI^-^ 
5'*lI®I$|g©PWM^gP. 2 0 4»A^'f>-'<-df$IJ 

ffliilg©pwM+i' y rm^^sn. 205 ttBi^-f > 
af*flisi$ia©p WM=*^ I' y r«-^^gp. 2 0 6 « 
c^-r>-'-{-4fS98iisig©pwM+i' yrii^^ss, 

2 0 7 ttB^W' ^»$0®^g©PWM+ y Td^ 

i8m@8S. 2 0 8«C3g^>/A*-ar$(|tS^g©pwM=t' 

■f yr«#?ig[iaK-c*s, Aa * Ab *. Ac 

50 >^^*-*©la^I5||S2 9©5:feACR*>6a:^3nSaE 
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•^^§152 0 4«:*ji»rai;*j3n/cPWMjg0*JA«P 

Bm^ >■>•<- n^^snt^ BifePWM+1' urm 
-^^gP2 0 5*>6ffi:^7Sn/cPWM+f vrmm^B 
SPWMi6^gp2 0 2 *^ora;t>$ns*v cntci-i 

•C». irSdSpJIgCDPWM^igP 2 0 1 >«P 

e>tb;^3nfcjga^<!:|giM3*irc»«ci,». a^s 

3?$«JffllSIJg©P WM+ + «; Tm-^^SS2 0 4*»6 
ai:t7StlitPWM+i' ';T(t#?&fil[ffi^<i:L> BIS-/ 
>-'N'-i'*IJ®Iigg©PWM^=i' y T^-^^^2 0 

6a:t>$nyfcPWM^f yTfi-^ioM^^gt^L/. b 

JS-f >>'N*-^?$(|@^gcDSieinlK2 0 7 4/M^rPWM 
+ -f y Tm#^® 2 0 5 P WM+ + Tlt-^*J^ 
^Ix. BlgPWM^*g|J2 0 2*i6ai;^$nSo CtliC 
J:*). AS-^>/^•-3fSllalSgE©PWM^^gP2 0 1 ifi 

6m:ti$ti€)jg??g<t BIS 3»$(jai$ig©pwM^ 
t/Jns < i^c -5. p wNm^ + u r«-^M»©tf#^«i *) 

ilTCitCjrO. A«-r>/<-3f©Jaii|g©PWM^^ 

gP2 0 ii>^ibmti$tii>mMtBm'{>^-i~itm'^M 

©PWM^^SP2 0 2*>6lB;»73nS?g?0©fi[tiM*i^ 
L//c*>©<bB|«6K:. B^-^>A-3ftliffl^g©PWM+ 

■<'UT^-^^gi52 0 53^'e>ai:^;3n/cPWM+ + 

-3'«lfflI^|g©SI©SP2 0 8«::^0rPWM=?^l. VTM 

cfco. B^s-^>>'^•-^fi^|^aligg©pwM#6^gp2 0 2*> 

3 nsjgj^i C ^?$iJQi$|g© p WM^ 

^gP2 0 3*>6ai;^3t^5jfiJ&<b©^^fflll3&s^'!^(C/^S 

JSLhcfcO. ASB^CIK^n^n©-r>>'<-5?S(|® 
^*Wf 0 yt»© -f 31 Wi^© P WM+ 1' 

•3. A^B^c«©-r>y^•-^^$^J^aJ^|g©^^ffi||;{,lJft^< 

«cO. AifiB^C«©-f 3r©JSPi^)&J^f 5 p 
[00 13] 
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•SJ:^ J5:B$r^b. Siii^c.S-/>A-3»SiJia)i|g©PW 

f y rm^<omAt^<DA >>'^-irSflfflJS^©pw 
M=*^ t y TM-^©ttffii©M53-*m»3 . ata^^^cc 

*tti^Tsci*ir#. c©ma5<3c*ii$0(c#t\ taray 

•3 ^ -5 ?t P WM -f y T<i#©M^%HS( 0 4 C i tC J: 
10 &*aM5:jS8< LTl^JK3-&. 36{CpO^^/cPW 

M+f yrm-^©!!^*®*). mm.^m<hxmm^ 

0. 2-^©-^>/^-dr«J8PSIg*^J{ci/rxU'^-i» 

20 C@ 2 ] =*c^©-f >y<- 3fflI«|r$gl©P WMjgg^fe^ 

S|5©i¥lffl?:7i^-r. 

m 3 3 *^©pwMigy^^gp©pwivM^i' y rm 

SIS© p "^umM^^momm^fnt . 

(05] A^B^2a^J«:*jl:ti-<>-'N'-4f^*jJ:c;f 

PWM^^v^;^j^y^M^>£^•r. 

(tf#©liiW] 

6•••A^'^>>'^•-^^, 7- I GBT©A3R h ^^i^;^ 

30 ^-T-. 8- ••A^-<>>'S-diffl|©SSEseitiiS. 9 -tBray 
Ti'hJP. 10"il«Stt«. 1 l "X>3-^r. 2 3 
•••B3S'^>-'^*-^f, 2 4- I GBT©B3S 
S^, 2 5-B^-f>-'<-^rfllI©«Sfe4feaS, 2 9--< 
>/<-^r*(iai^g, 3 l - A«-f >>'^'-^^IJ©ACR. 
3 2-A^^>>'-«-af«iJ©PWM$0ai@B. 3 3-A3R 
-f>/-«-5f©y- FfglftlilgS. 3 4-BIS'f >-'^'-:^^^iJ 

©ACR. 3 5-B3S'^:>/<-3ifflj©PWM*llSP@K. 
3 6-B^'l'>-'-?-^?©y-M^a()I5I3§, 10 1. 2 0 

l"•AS-^>/^•-d^©PWM^IJal|gK. 1 02. 202 
40 •••B^'l'>>'<-:5?M®i^©PWMf«J®15I5S. 10 3. 
2 0 3 - C»-< 4f$aia«lg©P WM*(l8iillS. 1 
0 4. 2 0 4 ••A^-^>-'^•-^rflJ^g©PWM^ 
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